forced swim test (FST). Cumulative immobile period (passive floating without hindleg movements) was measured for a 6 min test session (n = 7/genotype). (B) Tail suspension test (TST). Cumulative immobile period (no movement of four limbs) was measured for a 6 min test session. (n = 7/genotype). (C) Novelty-suppressed feeding (NSF). Latency to contact food was analyzed (n = 10 for wild-type and n = 12 for

Discussion
In the present study, we have reported a function of Par-4 as a modulatory component in dopamine signaling, demonstrating that Par-4/D2DR complex formation is necessary to maintain an inhibitory tone on dopamine-mediated cAMP signaling generated by D2DR in the low Ca 2+ condition ( Figure 7A) . A shift in equilibrium toward the calmodulin/D2DR complex can occur when Ca 2+ influx activates calmodulin, thereby relieving the D2DR-mediated inhibitory tone on cAMP signaling (Figure 7B) . Disruption of Par-4/D2DR interaction in Par-4DLZ mice may facilitate calmodulin/D2DR complex formation upon Ca 2+ influx, hence an upregulation of dopamine-cAMP-CREB signaling, which may contribute to the increased intensity of depression-like behaviors in the multiple behavioral paradigms tested (Figure 7C) . Thus, identification of Par-4/D2DR interaction potentially reveals a mechanism for crosstalk between Ca 2+ signaling and dopamine-mediated cAMP signaling.
The physiological relevance of the interaction between Par-4 and D2DR and its modulation of cAMP signaling is signified by depression-like behaviors in Par-4DLZ mice. This observation is of particular interest due to ample evidence suggesting that impairment of dopamine signaling is involved in the manifestation of podopaminergic disorder (Burn, 2002) . Notably, D2DR antagonists can induce "pharmacogenic depression" in schizophrenic patients (Willner, 1995) , and chronic treatment with antidepressants produces behavioral physiology of depression and in the action of antidepressants have been suggested by numerous studies. sensitization to D2DR agonists (Maj et al., 1996) . These observations unequivocally suggest that perturbed However, the impact of the changes in cAMP-CREB signaling on the manifestation of depression and the D2DR-mediated signaling may underlie the manifestation of depressive symptoms and that effects of antideoutcome of chronic antidepressant treatment is complex. In some studies, the upregulation of cAMP-CREB pressants also involve an adaptation of D2DR signaling pathways. Nonetheless, the underlying molecular mechais causally correlated with chronic antidepressant effects ( 
Immunohistochemistry Experimental Procedures
Mice were anesthetized with avertin and perfused transcardially with PBS, followed by 4% paraformaldehyde/PBS. Comparable 6 In Vitro Binding Assay mm thick paraffin coronal brain sections were deparaffinized and pPC97-D2i3 and pPC86-Par-4LZ plasmids were digested with SalI rehydrated. Antigen retrieval was performed by microwave irradiaand NotI and cloned into pGEX4T-2 (Amersham-Pharmacia) using tion. Sections were incubated with primary antibodies overnight at the same restriction sites to make GST-D2i3 and GST-Par-4LZ fu-4°C. Bound antibodies were detected by standard streptavidin-biosion proteins, respectively. GST fusion proteins were expressed in tin-peroxidase methods (Vector Laboratories, Burlingame, CA). BL21 bacteria and purified following the manufacturer's instrucImmunostaining was performed using ant-rabbit anti-D2DR ( 
